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Numerical simulation of ratio of gas flow in micro-plasma arc welding

ZHANG Bing, HE Jianping, ZHANG lJinan
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] The steady state of plasma arc welding is good, meanwhile the plasma arc welding has high arc energy and strong
penetration, which can realize single—side welding and double—side forming, especially suitable for the welding of ultra—thin plate.
In the process of welding, the shape and stability of arc as well as the heat input to the work—piece have significant effects on weld
formation and welding quality. But the macro performance of the process test and the arc alone cannot accurately reflect the
relationship between the arc and the welding quality. Because of the rapid development of computer technology and the application of
finite element analysis software in the field of welding, using ANSYS finite element analysis software, the paper sets up the three—
dimensional finite element model of arc, compares arc temperature field, flow field, electromagnetic force and the arc pressure
distribution characteristics between different ion gas and protection gas flow ratio. Through the data analysis, the paper selects the
appropriate ratio of gas flow and provides reliable reference data for process test.
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Fig. 1 Mathematical geometric model of arc
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Fig. 2 Finite element model of arc
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Fig. 3 Temperature field of non —transferred arc coupled with

transferred arc in different Ion gas flow/protection gas
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Fig. 4 Axial velocity distribution of non—transferred arc coupled
with transferred arc in different Ion gas flow/protection gas
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Fig. 5 Magnetic force distribution of non—transferred arc coupled
with transferred arc in different Ion gas flow/protection gas
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Fig. 6 Arc pressure distribution of non - transferred arc coupled
with transferred arc in different Ion gas flow/protection gas
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Fig. 4 Comparison of response time of emergency dispatching
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